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INTRODUCTION AND SPECIFICATIONS

This Private Ongte Wastewater Treatment System (POWTS) component manual provides design,
construction, ingpection, operation, and maintenance specifications for amound component. However,
these items must accompany a properly prepared and reviewed plan acceptable to the governing unit to
help provide a system that can be ingtaled and function properly. Violations of this manud conditute a
violation of chs. Comm 83 and 84, Wis. Adm. Code. The mound component must receive influent flows
and loads less than or equal to those specified in Table 1. When designed, ingtalled and maintained in
accordance with this manua, the mound component provides treatment and dispersa of domestic
wagtewater in conformance with ch. Comm 83 of the Wis. Adm. Code. Find effluent characterigtics will
comply with s. Comm 83.41, Wis. Adm. Code when inputs are within the range specified in Tables 1 to 3.

Note: Detailed plans and specifications must be devel oped, and submitted for reviewed and approved by
the governing unit having authority over the plan for the ingtdlation. Also, a Sanitary Permit must be
obtained from the department or governmenta unit having jurisdiction. See Section XI1 for more detalls.

Tablel
INFLUENT FLOWSAND LOADS

Desgn Wagtewater flow (DWF) £ 5000 gal/day

Monthly average value of Fats, Oil and £ 30 mg/L

Grease (FOG)

Monthly average vaue of five day £ 220 mg/L

Biochemicd Oxygen Demand (BODs)

Monthly average vaue of Tota Suspended £ 150 mg/L

Solids (TSS)

Design loading rate of fill £ 1.0 gd/ft?/day if BODs or TSS> 30 mg/L or
£ 2.0 gd/ ft*/day if BODs and TSS £ 30 mg/L

Design loading rate of the basd area = S0il gpplication rate of effluent with maximum
monthly average values of BODs and TSSof £
30 mg/L. when distribution component receives
effluent with aBODs and TSS of £ 30 mg/L or
when fill materid depthis® 12 inchesas
measured & the D dimension.

Volume of asingle dose to absorption 3 5timesvoid volume of the digtribution lateral

component () and £ 20% of the design wastewater flow

Design wastewater flow (DWF) from one Based on s. Comm 83.43 (3), (4), or (5), Wis.

and two-family dwdlings Adm. Code
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Tablel

INFLUENT FLOWSAND LOADS
(continued)

Design wagtewater flow (DWF) from public
fadlities

3 150% of estimated daily wastewater flow in
accordance with Table 4 of this manud or s. Comm
83.43 (6), Wis. Adm. Code

Linear loading rate for sysemswith in Stu £ 4.5gd/ft/day

soils having asoil gpplication rate of £ 0.3

gal/ft*/day within 12 inches of fill materid

Wastewater particle size £ 1/8inch

Distribution cdll area per orifice £ 12 ft?
Table2

SIZE AND ORIENTATION

Distribution cdll width (A)®

£ 10 feet

Totd digtribution cell area (A x B)*

3 Design wastewater flow rate, desgn loading
rate of the fill materid

Orientation Longest dimension parale to surface grade contours
on doping Stes.

Deflection of distribution cdll on concave dopes | £ 10%

Fill materia depth at up dope edge of 1. 3 6incheswhenfill isplaced on in Stu soil

ditribution cdl (D)

listed in Table 83.44-3, Wis. Adm. Code,
having fecd coliform treatment capabilitiesof £
36 inches, or

3 12 inches, but not greater than 36 inches
when fill is placed on in Stu soil liged in Table
83.44-3, Wis. Adm. Code, having fecd
coliform trestment cgpabilities of > 36 inches.

Distribution cdll depth (F)*

3 8inches+ nomind sze of digribution pipe

Depth of cover materid at top center of
distribution cell area (H)*

3 12 inches

Depth of cover materid at top outer edge of
digtribution cel area (G)*

3 6inches

Basal area

3 Desgn wastewater flow rate, Design loading
rate of basd areaas specified in Table 1

Note a Letter corresponds to letters referenced in figures, formulas and on workshesets.
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Table3

OTHER SPECIFICATIONS

Bottom of digtribution cdll

Leve

Sope of origind grade

£ 25% in area of basd area of the mound

Depth of in gtu sail to high groundwater
devation and bedrock under basal area

3 6inches

Verticd separation between distribution cell
infiltrative surface and seasond saturation
defined by redoximorphic features,
groundwater, or bedrock

3 Equal to depth required by s. Comm 83 Table
83.44-3, Wis. Adm. Code

Horizontal separation between digtribution
cdls

3 3ft.

Fll materid

Meets ASTM Specification C-33 for fine aggregate

Size for basa area (for leve sites) (B x W) 2

Cdl length x [Total mound width]

Size for basd area (for doping sites) (B x {A
+H})°

Cdl length x [(# of cdllsx cdl width) + ({# of cdls—
1} x cdl spacing) + down dope width]

Effluent gpplication

By use of pressure distribution network conforming
to szing methods of either Smal Scae Waste
Management Project publication 9.6, entitled
“Desgn of Pressure Didtribution Networks for
Septic Tank — Soil Absorption Systems’ or Deypt. of
Commerce publications SBD-10573-P or SBD-
10706-P, entitled “ Pressure Digtribution Component
Manual for Private Onsite Wastewater Treatment
Sysems’

Fiping Materid

Meets requirements of s. Comm 84.30 (2), Wis.
Adm. Code for itsintended use

Didribution cell stone aggregete materid

Meets requirements of s. Comm 84.30 (6) (i), Wis.
Adm. Code

Fabric cover over digribution cdl when stone
aggregate is used

Geotextile fabric meeting s. Comm 84.30 (6) (g),
Wis. Adm. Code

Number of observation pipes per distribution
cdl

32

L ocation of observation pipes

At opposite ends of the distribution cell, and 1/5 to
1/10 the length of the distribution cell measured
from the end of the cdll

Maximum final dope of mound surface

£31

Note a: Letter corresponds to letters referenced in figures, formulas and on workshests.
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Table3
OTHER SPECIFICATIONS
(continued)

Cover materid Soil that will provide frost protection, prevent
erosion and excess precipitation or runoff infiltration
and dlow air to enter the digtribution cell

Grading of surrounding area Graded to divert surface water around mound
system
Limited ectivities Unless otherwise specificdly dlowed in this manud,

vehicular traffic, excavation, and soil compaction

are prohibited in the basa area and 15 feet down
dope of basd areq, if thereis aredtrictive horizon
that negatively affects trestment or dispersa

Installation ingpection In accordance with ch. Comm 83, Wis. Adm.
Code
Management In accordance with ch. Comm 83, Wis. Adm.
Code and this manua
DEFINITIONS

Definitions not found in this section, are located in ch. Comm 81 of the Wisconsn Administrative Code or
the terms use the standard dictionary definition.

“Basd Area’ means the effective in Stu soil surface area available for infiltration of partialy treated effluent
from the fill materid.

“Deflection of digtribution cell” means the ratio between the maximum distance between the down dope
edge of aconcave digtribution cdll to the length of a perpendicular line that intersects the furthest points of
the contour line aong the down dope edge of the ditribution cell.

“Didribution cdl ared’ means the areawithin the mound where the effluent is distributed into the fill materid.

“Hill Materid” means sand that meets specifications of ASTM Standard C33 for fine aggregate and is used
aong the sdes of and under the digtribution cell to provide trestment of effluent.

E. “Limiting Factor” means high groundwater elevation or bedrock.

“Mound”’ means an on-Site wastewater treatment and dispersa component. The structure contains a
digtribution cell area surrounded by, and eevated above, the origina land surface by suitable fill materid.
Thefill materid provides a measurable degree of wastewater treatment and alows effluent dispersd into the
netural environment under various soil permesbility.

“Origind Grade’” meansthat land devation immediately prior to the congtruction of the mound system.

“Parale to surface grade contours on doping Stes’” means the mound is on the contour except that a 1%
cross dope is dlowed dong the length of the mound. See Ch. Comm 83 Appendix A-83.44
ORIENTATION (6).

“Permeable Soil” means soil with texturd dassifications according to the U.S. Department of Agriculture,
Natural Resource Conservetion Service, classfication system of St loam to gravelly medium sand.
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“Sowly Permeable Soil” means soil with textural classifications according to the U.S. Department of
Agriculture, Naturd Resource Conservation Service, classfication system of clay loams and slty clay loams
that exhibit amoderate grade of structure; and loams, sit loams, and silts with weeak grades of structure; or
soils with weak to moderate grades of platy structure.

. “Unsaturated flow” means liquid flow through a soil media under a negative pressure potentid. Liquids

containing pathogens and pollutants come in direct contact with soilfill materia microsites, which enhances
wadtewater trestment by physica, biological, and chemica means.

“Verticad How” means the effluent flow path downward through soil or fill materid, which involves travel
aong soil surfaces, or through soil pores.

. “Verticd Separation” meansthe total depth of unsaturated soil that exists between the infiltrative surface of

adigribution cdl and limiting factor (as by redoximorphic features, groundwater or bedrock.

DESCRIPTION AND PRINCIPLE OF OPERATION

POWTS mound component operation is atwo-stage process involving both wastewater treatment and
dispersal. Treatment is accomplished predominately by physical and biochemical processes within the fill
materid and in S9tu soil. The physicd characterigtics of the influent wastewater, influent loading rate,
temperature, and the nature of the receiving fill materid and in Situ soil affect these processes.

Physicad entrgpment, increased retention time, and conversion of pollutants in the wastewater are important
treatment objectives accomplished under unsaturated conditions. Pathogens contained in the wastewater
are eventudly deectivated through filtering, retention, and adsorption by the fill materid. In addition, many
pollutants are converted to other chemical forms by oxidation processes.

Digperd is primarily affected by the depth of the unsaturated receiving soils, their hydraulic conductivity,
land dope, and the area available for dispersal.

The mound conggts of fill materid, adidribution cell, and cover materia. Effluent is dispersed into the
digtribution cdll where it flows through the fill materid and undergoes biologica, chemica and physica
treatment and then passesinto the underlying soil for further trestment and dispersal to the environmen.

Cover materid condsting of materia that provides erosion protection, abarrier to excess precipitation
infiltration, and alows gas exchange. See Figure 1, for atypica mound system.

Thein stu soil servesin combination with thefill, as treetment media and it aso digperses the treated
effluent.

Cowver material

Finish grade Fill material
o\
A‘Jll_l ||"—‘_‘
\—Duse tank

Treatment tank

Distribution cell

Tilled area

Figure 1 - A cross-section-of amound system for POWTS.
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V. SOIL AND SITE REQUIREMENTS
Every mound design is ultimately matched to the given soil and Ste.

The design gpproach presented in this manua is based on criteriathat al gpplied wastewater is successfully
transported away from the system, that it will not affect subsequent wastewater additions, and that the
effluent is ultimately treated.

A. Minimum Soil Depth Requirements - The minimum soil factors required for successful mound system
performance are listed in the introduction and specification section of this package.

Soil evauations must be in accordance with ch. Comm 85 of the Wis. Adm. Code. In addition, soil
application rates must be in accordance with ch. Comm 83 of the Wis. Adm. Code.

B. Other Site Considerations -

1. Sopes- The dope on which amound is to be installed may not indicate the direction of
groundwater movement. If there is documentation that the direction of groundwater movement is
different than the dope of the land, the direction of groundwater movement must be consdered
during mound design.

On acresed ste thefill can be stuated such that the effluent can move laterally down both dopes.
A leve stedlowslaerd flow in dl directions, but may present problems as the water table could
rise higher beneath thefill in dowly permesble soils. The doping Ste dlows the liquid to movein
one direction away from the fill. Figure 3 shows a cross-section of amound and the effluent
movement in adowly permesble soil on adoping Ste. Systemsthat are ingtdled on a concave
dope may have a deflection that does not exceed that alowed in Table 2.

Mound components rdy on laterd effluent movement through the upper soil horizons. Laterd
movement becomes more important as soil permesbility decreases.

2. Mound location - In open areas, exposure to sun and wind increases the ass stance of evaporation
and transpiration in the dispersa of the wastewater.

3. Siteswith trees and large boulders - Generaly, sites with large trees, numerous smaller trees or
large boulders are less desirable for ingtaling a mound system because of difficulty in preparing the
surface and the reduced infiltration area beneath the mound. Areasthat are occupied with rock
fragments, tree roots, stumps and boulders reduce the amount of soil available for proper trestment.
If no other Steisavailable, treesin the basd area of the mound must be cut off at ground levd. A
larger fill areais necessary when any of the above conditions are encountered, to provide sufficient
infiltrative area.

4. Setback distances - The setbacks specified in ch. Comm 83, Wis. Adm. Code for soil subsurface
treatment/digpersal component gpply to mound systems. The distances are measured from the up
dope and end dope edge of the distribution cell and from the down dope toe of the mound.

V. FILL AND COVER MATERIAL
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A. Fll Materid - Thefill materid and its placement are one of the most important components of the
mound system. Quality control of the fill materid is critica to system performance, each truckload of
materid must meet specifications for thefill.

Determining whether a proposed fill materid is suitable or not requires that atexturd andysis be
performed. The standard method to be used for performing this analysis conformsto ASTM C-136,
Method for Seve Analysis of Fine and Coarse Aggregates, and ASTM E-11, Specifications for Wire-
Cloth Sievesfor Testing Purposes, Annual Book of ASTM Standards, Volume 04.02. Information
concerning these methods can aso be obtained from Methods of Soils Andysis Part 1, C. A. Black,
ed., ASA, Monograph #9, American Society of Agronomy, Inc., 1975.

B. Cover materid - The cover materid isasoil that will dlow air exchange while promating plant growth.
The gas exchange will increase the trestment performance of the system by providing oxygen to the
wastewater to help ensure aerobic conditions in the mound system. The plant growth will provide frost
protection in the winter season. Clays may not be used for cover materid asthey will restrict oxygen
trander. Often, excavated soil from the Site can be used. Seeding or other means must be done to
prevent erosion of the mound.

V1. DESIGN

A. Location, Size and Shape - Placement, Szing and shaping of the mound and the digtribution cdll within
the mound must be in accordance with this manua. The means of pressurizing the digtribution network
must provide equd distribution of the wastewater. A pressurized distribution network usng amethod
of s9zing as described in either Small Scae Waste Management Project publication 9.6, entitled
“Design of Pressure Distribution Networks for Septic Tank — Soil Absorption System” or Dept. of
Commerce publications SBD-10573-P or SBD-10706-P, entitled “ Pressure Distribution Component
Manua for Private Onsite Wastewater Treatment Systems’ is acceptable.

B. _Component Design - Design of the mound system is based upon the design wastewater flow and the
s0il characterigtics. 1t must be sized such that it can accept the design wastewater flow without causing
surface seepage or groundwater pollution. Consequently, the basd areg, which isthe in Situ soil area
beneeth the fill, must be sufficiently large enough to aosorb the effluent into the underlying soil. The
system must dso be designed to avoid encroachment of the water table into the required minimum
unsaturated zone.

Design of the mound includes the following three steps: (A) caculating design wastewater flow, (B)
design of the digribution cell within thefill, (C) design of the entire mound. This includes caculaing
total width, total length, system height, distribution laterd location and observation pipes Each gepis
discussed. A design exampleis provided in section X1 of the manud. The letters for the various
dimensions corrdate with those in Figures 2 and 3.

Step A. Desgn Wadtewater Flow Calculations

One and two-family dwdlings. Didribution cell szefor one and two-family dwelling gpplication is
determined by cdculating the design wastewater flow (DWF). To cdculate DWF use, Formulas 1, 2
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or 3. Formulalisfor combined wastewater flows, which consst of blackwater, clearwater and
graywater. Formula 2 isfor only clearwater and graywater. Formula 3 is blackwater only.

Formulal Formula2 Formula3
Combined wastewater Clearwater & Graywater Blackwater
DWF = 150 gal/day/bedroom DWEF = 90 gd/day/bedroom | DWF = 60 gal/day/bedroom

Public Fadilities. Digtribution cdll Sze for public facilities gpplication is determined by calculating the
DWF usng Formula4. Only facilitiesidentified in Table 4 areincdluded in thismanua. Egtimated daily
wastewater flows are determined in accordance with Table 4 or s. Comm 83.43(6), Wis. Adm. Code.
Many commercid facilities have high BODs, TSS and FOG (fats, oils and grease), which must be
pretreated in order to bring their values down to an acceptable range before entering into the mound
component described in this manud.

Formula4
DWF = Sum of each estimated wastewater flow per source per day x 1.5

Where 1.5 = Conversion factor to convert estimated wastewater flow to design wastewater
flow
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Table4

Public Facility Wastewater Flows

Source Unit Egtimated
Wastewater
Flow (gpd)
Apartment or Condominium Bedroom 100
Assembly hall (no kitchen) Person (10 sg. ft./person) 13
Bar or cocktail lounge (no meals served) Patron (10 sg. ft./patron) 4
Bar or cocktail lounge* (w/meals— all paper service) Patron (10 sg. ft./patron) 8
Beauty salon Station 0
Bowling alley Bowling lane 80
Bowling alley (with bar) Bowling lane 150
Camp, day and night Person 25
Camp, day use only (no meals served) Person 10
Campground or Camping Resort Space, with sewer connection | 30
and/or service building

Campground sanitary dump station Camping unit or RV served 25
Catch basin Basin 65
Church (no kitchen) Person 2
Church* (with kitchen) Person 5
Dance hall Person (10 sg. ft./person) 2
Day carefacility (no meals prepared) Child 12
Day carefacility* (with meal preparation) Child 16
Dining hall* (kitchen waste only without dishwasher and/or | Meal served 2
food waste grinder)
Dining hall* (toilet and kitchen waste without dishwasher Meal served 5
and/or food waste grinder)
Dining hall* (toilet and kitchen waste with dishwasher Meal served 7
and/or food waste grinder)
Drive-in restaurant* (all paper service with inside seating) Patron seating space 10
Drive-in restaurant* (all paper service without inside Vehicle space 10
seating)
Drive-in theater Vehicle space 3
Employees (total all shifts) Employee 13
Floor drain (not discharging to catch basin) Drain 25
Gas station / convenience store Patron (minimum 500 patrons) | 3
Gas station (with service bay)

Patron Patron 3

Service bay Service bay 50
Hospital* Bed space 135
Hotel, motel or tourist rooming house Room 65
Medical office building
Doctors, nurses, medical staff Person 50
Office personnel Person 13
Patients Person 6.5
Migrant labor camp (central bathhouse) Employee 20
Mobile Home (Manufactured home) (served by itsown Bedroom 100
POWTS)
Mobile home park Mobile home site 200

* = May be high strength waste
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Table4

Public Facility Wastewater Flows

(continued)
Source Unit Egtimated
Wastewater
Flow (gpd)
Nursing, Rest Home, Community Based Residential Facility | Bed space 65
Outdoor sport facilities (toilet waste only) Patron 35
Parks (toilets waste only) Patron (75 patrons/acre) 35
Parks (toil ets and showers) Patron (75 patrons/acre) 6.5
Public shower facility Shower taken 10
Restaurant*, 24-hr. (dishwasher and/or food waste grinder Patron seating space 4
only)
Restaurant*, 24-hr. (kitchen waste only without dishwasher | Patron seating space 12
and/or food waste grinder)
Restaurant, 24-hr. (toilet waste) Patron seating space 28
Restaurant*, 24-hr. (toilet and kitchen waste without Patron seating space 40
dishwasher and/or food waste grinder)
Restaurant*, 24-hr. (toilet and kitchen waste with Patron seating space 44
dishwasher and/or food waste grinder)
Restaurant* (dishwasher and/or food waste grinder only) Patron seating space 2
Restaurant* (kitchen waste only without dishwasher and/or | Patron seating space 6
food waste grinder)
Restaurant (toilet waste) Patron seating space 14
Restaurant* (toilet and kitchen waste without dishwasher Patron seating space 20
and/or food waste grinder)
Restaurant* (toilet and kitchen waste with dishwasher Patron seating space 22
and/or food waste grinder)
Retail store Patron (70% of total retail area | 1
, 30 sq. ft. per patron)
School* (with meals and showers) Classroom (25 500
students/classroom)
School* (with meals or showers) Classroom (25 400
students/classroom)
School (without meals or showers) Classroom (25 300
students/classroom)
Self-service laundry (toilet waste only) Clothes washer 33
Self-service laundry (with only residential clotheswashers) | Clotheswasher 200
Swimming pool bathhouse Patron 6.5

* = May be high strength waste
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Step B. Desgn of the Didribution Cell - This section determines the required infiltrative surface area of
the digribution cdlffill interface, as well as the dimensions of the distribution network within thefill.

1. Szng the Didribution Cdl - The minimum bottom area of the distribution cell is determined by

dividing the design wastewater flow per day by the design loading rate of thefill materid. As
specified in Table 1, the design loading rate of the infiltration surface of the didtribution cdll is:

£1.0 gal/ft"/day if BODs or TSS> 30 mg/L or

£ 2.0 gd/fft?/day if BODs or TSS £ 30 mg/L
Using the above information, the infiltrative surface area of the digtribution cdll arealis
determined by using Formula 5.

Formula5

Area= DWF , desgnloading rate of the fill materid.

For concave sysems the actud digtribution cdl length must be checked to determineif the cdll
areais ufficient. See Step B 3 for further information.

I .

J Distribution lateral f Distribution cell

T X Force main

A

W A P
Observation pipes

L ]

-

Figure 2 - Detalled plan view of amound.
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Observation pipe
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Fill material

Tilled area

& Slope
\In situ soil —/"’f/fj

Figure 3 - Detailed cross-section of amound.

2. System Configuration - The digtribution cdl must be longer than it iswide. Maximum width of
the digtribution cdll is 10 feet. The maximum length of the digtribution cell is dependent on
setback requirements and soil evauation.

The didribution cdl is digned with its longest dimension parald to surface grade contours on
doping Stes as required by the specifications of this package so as not to concentrate the
effluent into asmal area asit moves|laterdly down dope.

The bottom of the digtribution cdl isleve s0 one area of the distribution cdl is not overloaded.

The dimensonsfor the distribution cdll are caculated usng Formulas 6 or 7. Formula6 is used
when the in situ soil has asoil application rate of greater then 0.3 gdl/ft?/day. Formula7 must be
used to check for linear loading rate for the system when the in Situ soil within 12 inches of the
fill materia has asoil application rate of £ 0.3 ga/ft?/day. When thein situ soil within 12 inches
of thefill material has asoil gpplication rate of £ 0.3 gdl/ft?/day the linear loading rate my not
exceed 4.5 gd/ft/day.

Formula 6
Areaof diribution cell = A x B.
Where: A = Didribution cell width (Max. alowed is 10 ft.)
B = Digribution cdl length
Formula7
Linear Loading Rate=DWF | B
Where: DWF = Design wastewater flow
B = Digribution cdl length

3. Concave Mound Configuration— The maximum deflection of a concave digtribution cdl of a
mound system is 10%. The percent of deflection of adistribution cdll is determined by dividing
the amount of deflection by the effective digribution cdl length of the concave digtribution cel.
The deflection is the maximum distance between the down dope edge of a concave distribution
cdl to the length of a perpendicular line that intersects furthest points of the contour line dong
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the down dope edge of the didtribution cell. The effective distribution cell length of the concave
digribution cell is the distance between the furthest points dong the contour line of the down
dope edge of the concave digtribution cell. See Figures 4 and 5.

The deflection of adigtribution cdll on concave dopesis caculated usng Formula 8.
Formula8
Percent of Deflection = (Deflection , Effective digribution cell length) x 100

Where: Deflection = Maximum distance between the down dope edge of a concave distribution
cdl to the length of a perpendicular line that intersects furthest points of
the contour line aong the down dope edge of the distribution cell

Effective digribution cdl length = Distance between the furthest points dong the
contour line of the down dope edge of the concave
digtribution cdl

100 = Conversion factor

The actud digtribution cell length must be checked to determine if the cell areais sufficient. The
actud digribution cdl length is cdculated using Formula 9.

Formula9

Actud didribution cdl length = [(% of deflection x 0.00265) + 1] x effective distribution cell
length
Where: % of deflection = Determined by Formula 8
0.00265 = Conversion factor from percent to feet

1 = Condant

Percent of deflection = {Deflection / Effective Cell Length) x 100

Distribution Cell
Deflection

Effective Cell Length
of Concave Distribution Cell

adojs jo uonoang

Figure 4— Smple Concave Digribution Cell
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Percent of deflection = (Deflection / Effective Cell Length of Concave Distribution Cell) x 100

Figure 5- Complex Concave Digtribution Cell

Step C. Szing the Mound

1. Mound Heght - The mound height on doping Stesis caculated using Formula 10.

Formula 10
Mound Height=(D+E) , 2+ F+ H

Where: D = Sand fill depth
E = Down dopefill depth
F = Digtribution cell depth
H = Cover materia depth

2. Fill Depth - The depth of fill under the didtribution cell is based on the minimum depth of
unsaturated soil required for trestment listed in Table 83.44-3, Wis. Adm. Code. The minimum
fill depth is 6 inches, but not greater than 36 inches when the soil listed in Table 83.44-3, Wis.
Adm. Code, is 36 inches or less. The minimum fill depth is 12 inches, but not greater than 36
inches when the soil listed in Table 83.44-3, Wis. Adm. Code, is greater than 36 inches. A
minimum unsaturated flow depth required for proper treatment of the wastewater is as required
by Table 83.44-3, Wis. Adm. Code.

For doping stesthefill depth below down dope edge of digtribution cdl (E) 3 D + [% dope of
origind grade asadecimd x width of digtribution cdll (A)]

3. Digribution Cdl Depth - The digtribution cell depth (F) provides wastewater sorage within the
digtribution cdll. A minimum depth includes 6 inches beneath the distribution pipe and
gpproximately 2 inches above the digtribution piping, as stated in the specification section of
thismanua. This space may be provided with the use of stone aggregate or leaching chambers.
To cdculate the minimum cell depth, use Formula 11.

Formula 11
Digtribution cdll depth (F) = 8 inches + nomind pipe size of digtribution laterd
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4. Cover Maerid - The cover materid (G & H) provides frost protection and a suitable growth
medium for vegetation. For design purposes, use adepth of 12 inches above the center of the
digtribution cell (H) and 6 inches above the outer edge of the distribution cdll (G).

Cover materid depth at distribution cdll center (H) 3 12 inches
Cover materid depth at digtribution cell edges (G) 2 6 inches

5. Fll Length and Width - The length and width of thefill are dependent upon the length and width
of the digtribution cell, fill depth and sde dopes of thefill. Side dopes may not be steeper than
3:1 over the basd areg, (i.e. 3 feet of runto every 1 foot of rise). Soil having textures other
than those specified for the fill mediamay be used to make the dopes gentler than the required
3:1 dopes, once the 3:1 dope exigs with the fill materid. The digtribution cell length is generdly
perpendicular to the direction of dope so the effluent is soread out aong the contour.

Thefill length consists of the end dopes (K) and the digtribution cdll length (B). Thefill width
consgs of the up dope width (J), the digtribution cdll width (A), and the down dope width (1).
On doping stes the up dope width (J) isless while the down dope width (1) is greater than on
aleve dteto maintain the 3:1 sde dope (see Fig. 2). To caculate the up dope and down
dope widths when a 3:1 Sde dope is maintained, multiply the calculated width by the
correction factor found by using the following equations or the correction factor listed in Table
5.

Up dope correction factor =100, [100 + (3 x % of dope)]
Down dope correction factor = 100, [100 - (3 x % of dope)]
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Table5
Down dope and up dopewidth correction factors
Slope % Down dope Up Slope correction
correction factor factor
0 1.00 1.00
1 1.03 0.97
2 1.06 094
3 1.10 0915
4 114 0.89
5 1.18 0.875
6 122 0.85
7 127 0.83
8 132 0.81
9 137 0.79
10 143 0.77
11 1.49 0.75
12 156 0.735
13 164 0.72
14 172 0.705
15 182 0.69
16 192 0675
17 2.04 0.66
18 217 0.65
19 233 0.64
20 250 0.625
21 2.70 0.61
2 2.9 0.60
23 323 0.59
24 357 058
25 4.00 057

The mogt critical dimensions of thefill are: fill depths (D) & (E), digtribution cdll length (B),
digtribution cell width (A), and the down dope width (1).

End dope width (K) = Totd fill a center of digribution cel {[(D + E) , 2]+ F + H} x
horizontal gradient of selected sde dope (3 if 3:1 sde-dope)

Fill Length (L) = Distribution cell length (B) + 2 x end slope width (K)

Up dope width (J) = Fill depth at up dope edge of digtribution cdl (D + F + G) x horizontal
gradient of sde dope (3 if 3:1) x dope correction factor { 100, [100 + (3 x % of dope)] if
31}

Down dope width (1) = Fill depth at down dope edge of didtribution cdl (E + F + G) x
horizontal gradient of side dope (3 if 3:1) x dope correction factor {100, [100 - (3 x % of
dope)] if 3:1}
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Fill Width (W) = Up Sope width (J) + down Slope width (1) + width of distribution cdll (A)

These cdculaions result in the fill materid extending at least 6 inches horizontdly from the top
edges of the digtribution cell as noted in Figure 6.

Observation pipe Distribution cell
6 6"
Cover material
Fill material 3
(ASTM C33, fine RIF |
aggregate) I
\ Tilled area
& Slope Force main

Figure 6. Cross-section of aMound System

6. Basa Area- The basal areaisthe in stu soil/fill interface between the soil and the fill materid.
Its function is to acoept the effluent from thefill, assist thefill in tregting the effluent, and transfer
the effluent to the subsoil beneeth thefill or laterdly to the subsoil outside of thefill.

The soil infiltration rate of the in Stu soil determines how much basd arealisrequired. When the
wastewater gpplied to the mound has values for BODs and TSSof £ 30 mg/L or if thereis at
least 12 inches of fill materia beneath the distribution cdll the soil application rates for the basa
areamay be those specified in Table 83.44-1 or -2 for maximum monthly average BODs and
TSSof £30mg/L.

For leve gtes, the total basal area, excluding end dope area [length of digtribution cdll (B) x
width of fill and cover (W)] beneath thefill and soil cover is available for effluent absorption into
the soil (see Figure 7a)). For doping Sites, the available basal areais the area down dope of
the up dope edge of the digtribution cell to the down dope edge of thefill and soil cover or (A
+ 1) times the length of the digtribution cell (B) (see Figure 7b.). The up dope width and end
dopes are not included as part of the total basal area.

It isimportant to compare the required basa areato the available basal area. The available
basa area must equa or exceed the required basd area.
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Fgure7a Leve dte Figure 7b. One direction dope

Basal arearequired = DWF | Infiltration rate of in Stu soil

Basd areaavalable=B x W on alevd steor = B x (A+l) on adoping ste.

If sufficient areais not available for the given design and site conditions, corrective action is
required to increase (J) and () on leve stesor (I) on doping Stes.
7. Location of the observation pipes.
Each digtribution cdll using stone aggregeate has two observation pipes, located

gpproximately 1/5 to 1/10 of the digtribution cdl length from each end of distribution cell
aong the center of the cdl width.

Each digribution cdl using leaching chambers has two observation pipes located
approximately 1/5 to 1/10 of the distribution cdll length from each end of the cdll.

Step D. Digtribution Network and Dosing System A pressurized distribution network based on a
method of Szing as described in either Small Scale Waste Management Project publication 9.6,
entitled “Design of Pressure Digtribution Networks for Septic Tank — Soil Absorption Systems” or
Dept. of Commerce publications SBD-10573-P or SBD-10706-P, entitled “ Pressure Ditribution
Component Manud for Private Onsite Wastewater Treatment Systems’ is acceptable.

VII. SSTE PREPARATION AND CONSTRUCTION

Procedures used in the congtruction of amound system are just as critical asthe design of the system. A
good design with poor congtruction resultsin system failure. It is emphasized that the soil only betilled
when it is not frozen and the moisture content is low to avoid compaction and puddling. The congtruction
plan to be followed includes:

A. Eguipment - Proper equipment is essential. Track type tractors or other equipment that will not
compact the mound area or the down sope area are required.
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B. Sanitary Permit - Prior to the congtruction of the system, a sanitary permit, obtained for the ingtdlation
must be posted in aclearly visble location on the Site. Arrangements for ingpection(s) must o be
meade with the department or governmenta unit issuing the sanitary permit.

C. Construction Procedures

1

Check the moisture content of the soil to adepth of 8 inches. Smearing and compacting of wet soil
will result in reducing the infiltration capacity of the soil. Proper soil moisture content can be
determined by rolling a soil sample between the hands. If it rollsinto a 1/4-inch wire, the Steistoo
wet to prepare. If it crumbles, Site preparation can proceed. If the Site istoo wet to prepare, do
not proceed until it dries.

Lay out thefill area on the Ste so that the digtribution cell runs perpendicular to the direction of the
dope.

Egtablish the origina grade eevation (surface contour) aong the up dope edge of the distribution
cdl. Thiseevation isused throughout the mound congtruction as a reference to determine the
bottom of the distribution cell, lateral levations, etc., and is referenced to the permanent bench
mark for the project. A maximum of 4 inches of sand fill may betilled into the surface.

Determine where the force main from the dosing chamber will connect to the distribution systlem in
the digtribution cdll. Place the pipe ether beforetilling or after placement of the fill. If the force
main isto be ingalled in the down dope area, the trench for the force main may not be wider then
12 inches.

Cut trees flush to the ground and leave sumps, remove surface boulders that can be easlly rolled
off, remove vegetation over 6 inches long by mowing and removing cut vegetation. Prepare the Ste
by breaking up, perpendicular to the dope, the top 7-8 inches so as to iminate any surface mat
that could impede the verticd flow of liquid into thein Stu soil. When using amoldboard plow, it
should have as many bottoms as possible to reduce the number of passes over the areato betilled
and minimize compaction of the subsoil. Tilling with amoldboard plow is done aong contours.
Chisd type plowing is highly recommended especidly in fine textured soils. Rototilling or other
means that pulverize the soil is not acceptable. The important point isthat arough, unsmeared
surface be left. The sand fill will intermingle between the dods of soil, which improves the infiltration
rate into the naturd soil.

Immediate gpplication of a least 6 inches of fill materid is required after tilling. All vehicular traffic
is prohibited on thetilled area. For Stes where the effluent may move laterdly, vehicle traffic isdso
prohibited for 15 ft. down dope and 10 ft. on both Sdes of leve Stes. If it rains after thetilling is
completed, wait until the soil dries out before continuing construction, and contact the local
ingpector for a determination on the damage done by rainfall.
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6. Placethe gpproved sand fill materia, around the edge of thetilled areabeing careful to leave
adequate perimeter area, not covered by the sand fill, on which to place the soil cover. There
should be approximately two feet of basal area adjacent to the mound perimeter that is not covered
by the sand fill. Thisareaservesto tie the soil cover into the natura surface materia that has been
tilled and helps sed the toe from leskage. Work from the end and up dope sdes. Thiswill avoid
compacting the soils on the down dope side, which, if compacted, affects lateral movement away
from thefill and could cause surface seepage at the toe of thefill on dowly permesble soils.

7. Movethefill materid into place usng asmdl track type tractor with ablade or alarge backhoe that
has sufficient reach to prevent compaction of thetilled area. Do not use a tractor/backhoe having
tires. Always keep aminimum of 6 inches of fill materid benegth tracks to prevent compaction of
thein Stu soil.

8. Placethefill materid to the required depth.

9. Formthedigribution cell. Hand leved the bottom of the digtribution cdll. 1f using leeching chambers,
hand tamp fill where chamberswill be located.

NOTE: If usng leaching chambers go to step 15.

10. Ingall the required observation pipes with the bottom 6 inches of the observation pipe dotted.
Ingtdlations of al observation pipesinclude a suitable means of anchoring. See Figure 8.

11. Place the stone aggregate in the ditribution cell. Leve the stone aggregate to the design depth.

Water tight cap
i/ \.

1" min. di Top of
T T L e R leaching Repair couplings
chamber
Slot
f \\\ E"
6" min. min.
4" min.
Infiltrative surface\ — -q;
b, ey
Water Closet Collar Bar 38" min. dia.)

Figure 8 — Observation Pipes

12. Shape the sdes with additiond fill to the desired dopes.

13. Place the effluent digtribution latera(s), as determined from the pressure distribution design, on the
stone aggregate. Connect the latera (s) using the needed connections and piping to the force main
pipe from the dosing chamber. Sope the piping from the laterd(s) to the force main pipe. Lay the
effluent digtribution laterd(s) leve. All pipes mugt drain after dosing.
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VIII.

14. Place stone aggregate over the distribution network and the entire distribution cell until the elevation
of the stone aggregateis at least 2 inches above the top of the distribution network.

NOTE: If usng stone aggregate go to step 17.

15. Ingdl the leaching chambers and pressure distribution piping as indructed by the leaching chamber
manufacturer’ s ingtructions, pressure distribution design and applicable sections of ch. Comm 82,
83 and 84, Wis. Adm. Code.

16. Ingal an observation pipe in each row of leaching chambers.

17. If stone aggregate is used, place geotextile fabric conforming to requirements of ch. Comm 84, Wis.
Adm. Code, over the stone aggregate.

18. Place cover materia on the top of the geotextile fabric and extend the soil cover to the boundaries
of the overal component.

19. Completefind grading to divert surface water drainage away from mound. Sod or seed and mulch
the entire mound component.

OPERATION, MAINTENANCE AND PERFORMANCE MONITORING

The component owner is responsible for the operation and maintenance of the component. The county,
department or POWTS service contractor may make periodic inspections of the components, checking
for surface discharge, treated effluent levels, etc.

The owner or owner's agent is required to submit necessary maintenance reports to the gppropriate
jurisdiction and/or the department.

Design gpprova and site ingpections before, during, and after the construction are accomplished by the
county or other appropriate jurisdictions in accordance to ch. Comm 83 of the Wis. Adm. Code.

Routine and preventative maintenance aspects.

1. Treatment and distribution tanks are to be ingpected routindy and maintained when necessary in
accordance with their gpprovals.

2. Ingpections of the mound component performance are required at least once every three years.
These ingpections include checking the liquid levels in the observation pipes and examination for any
seepage around the mound component.

3. Winter traffic on the mound is not advised to avoid frost penetration and to minimize compaction.

4. A good water consarvation plan within the house or establishment will help assure that the mound
component will not be overloaded.
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D. Usar'sManud: A user's manud isto accompany the component. The manud isto cortain the
falowing asaminimum:;

1. Diagramsof dl components and their location. This should include the location of the reserve ares,
if oneis provided.

2. Names and phone numbers of loca hedlth authority, component manufacturer or POWTS service
contractor to be contacted in the event of component failure or malfunction.

3. Information on periodic maintenance of the component, including eectrica/mechanical components.

4. Information on limited activities on reserve arealif provided.

E. Performance monitoring must be performed on mound sysemsingdled under this manud.

1. The frequency of monitoring must be:

a At least once every three years following ingdlation and,

b. At time of problem, complaint, or falure.

2. The minimum criteria addressed in performance monitoring of mound systems are;

a

b.

C.

d.

Type of use.
Age of system.
Nuisance factors, such as odors or user complaints.

Mechanica mafunction within the system including problems with valves or other mechanica or
plumbing components.

Materid fatigue or failure, including durability or corroson as related to construction or
Sructura design.

Neglect or improper use, such as exceeding the design rate, poor maintenance of vegetative
cover, ingppropriate cover over the mound, or ingppropriate activity over the mound.

Ingtalation problems such as compaction or displacement of soil, improper orientation or
location.

Pretrestment component maintenance, including dosing frequency, structura integrity,
groundwater intruson or improper Szing.

Dose chamber maintenance, including improper maintenance, infiltration, Sructurd problems, or
Improper 9zing.
Didribution piping network, including improper maintenance or improper Szing.

Ponding in digribution cdl, prior to the pump cycle, is evidence of development of aclogging
mat or reduced infiltration rates.

Siphon or pump mafunction including dosing volume problems, pressurization problems,
breakdown, burnout, or cycling problems.
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m. Overflow/seepage problems, as shown by evident or confirmed sawage effluent, including
backup if due to dlogging.

4. Reports are to be submitted in accordance with ch. Comm 83, Wis. Adm. Code..

IX. REFERENCES
“Wisconsn Mound Soil Absorption System: Siting, Design and Congtruction.” Converse, JC., and E. J. Tyler.

Publication 15.22, Small Scae Waste Management Project., 1 Agriculture Hall, University of Wisconsin,
Madison, WI.
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X. MOUND WORKSHEET
A. SITE CONDITIONS

Evauate the Ste and soils report for the following:
- Surface water movement.
Measure eevations and distances on the Site so that dope, contours and available areas can be
determined.
Description of saverd soil profiles where the component will be located.
Determine the limiting conditions such as bedrock, high groundweter level, soil gpplication rates,

and setbacks.
Sope- %
Occupancy —One or Two-Family Dwelling-__ (# of bedrooms)
Public Fedllity - gd/day (Estimated wastewater flow)
Depth to limiting factor - inches
Minimum depth of unsaturated soil required by Table 83.44-3, Wis. Adm. Code-____ inches
Soil gpplication rate of inStusoil used- _ gdfft®/day
FOG vdue of effluent gpplied to component-_~ mg/L
BOD:s vdue of effluent applied to component-_~ mg/L
TSS vaue of effluent applied to component-_~ mg/L

Feca Coliform monthly geometric mean vaue of effluent gpplied to
component > 10* cfu/200ml __Yes _ No

Type of digribution cell - Stone aggregate or __ Leaching chamber
B. DESIGN WASTEWATER FLOW (DWF)

One or Two-family Dweling.

Combined wastewater flow:

DWF = 150 gal/day/bedroom x # of bedrooms
=150 gal/day/bedroomx __ # of bedrooms
=_  gdlday

Clearwater and graywater only:

DWF = 90 gal/day/bedroom x # of bedrooms
=90 gal/day/bedroomx __ #of bedrooms
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= odlday

Blackwaeter only:
DWF = 60 gal/day/bedroom x # of bedrooms
= 60 ga/day/bedroom x # of bedrooms
=_  gdlday
Public Facilities

DWF = Edimated wastewater flow x 1.5
= gd/day x 1.5
= gd/day

C. DESIGN OF THE DISTRIBUTION CELL

1. Totd szeof the Digribution Cdl(s) area

a Loading rate of fill materid = £ 1.0 gal/ft¥/day if BODs or TSS> 30 mg/L or
£ 2.0 gdfft®/day if BODs or TSS £ 30 mg/L

b. Bottom areaof totd digtribution cell area = Design wastewater flow , loading rate of fill as
determined in C.1.a

Didribution cdl area= gd/day , gel/ft’/day

Distribution cell area= f

2. Didribution Cdl Configuration
a Didribution cdl width(s) (A) =___ feet (£ 10ft.) and number of distribution cells=___ cdls
b. Digribution cdl length (B) = Bottom areaof distribution cdll | width of digtribution cell
B=_ f* (Digribution cdll arearequired) , — ft(A)
B=__  ft
c. Check Digribution Céll Length (B)
For linear loading rate:
Linear Loading Rate £ Design Wastewater Flow , Cdl length (B) or effective cdll length for a

concave mound)
Linear Loading Rate £ gd/day , feet
Linear Loading Rate £ gd/ft/day
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Linear loading rate for sysemswith in Stu soils having a soil gpplication rae of £ 0.3 ga/ftZ/day
within 12 inches of fill must be less than or equa to 4.5 gd/ft/day.

Isthe linear loading rate £ what isdlowed? _ yes _ no If no, then the length and width of the
digtribution cell must be changed so it does.

Didribution cdl length (B) = Design Wastewater How , Maximum Linear Loading Rate

Disribution cell length (B) = gal/day . gdl/ftiday

Distribution cell length (B) = ft

Distribution cdll totdl width (A)= " (Disributioncell areg) . f(B)
Distribution cell totdl width (A) = ft

d. Check percent of deflection and actud length of concave didtribution cell length
Percent of deflection = Deflection , Effective distribution cdl length x 100

Percent of deflection = ft, ft x 100

Percent of deflection=___ % (£ 10%)

Actud didribution cdl length = [(% of deflection x 0.00265) + 1] x effective digtribution cell length
Actud digribution cdl length=[(_ %x 0.00265) +1] x _ ft

Actud digributioncdl length=__ ft

D. DESIGN OF ENTIRE MOUND AREA
1. Fill Depth

a. Fill depth below digtribution cdll At least 6 inches, but not greeter than 36 inchesif the in Stu soil
benegath thetilled areaisa soil listed in Table 83.44-3, Wis. Adm. Code, that requires a minimum
depth of 36 inchesor less. At least 12 inches, but not greater than 36 inches if the in Situ soil
beneeth thetilled areais asoil listed in Table 83.44-3, Wis. Adm. Code, that requires a depth
greater than 36 inches.

1) Depth at up dope edge of digtribution cell (D) = distance required by Table 83.44-3, Wis.
Adm. Code, minus distance in inchesto limiting factor

D= inches - inches
D= inches (at least 3 6 or 12 inches, but not grester then 36 inches in accordance with
Table 2)
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2) Depth a down dope edge of digtribution cdl (E)

E = Depth at up dope edge of digtribution cell (D) + (% natural dope expressed as a decimal x
digtribution cdll width (A))

E =D + (% natura dope expressed asdecima x A)

E= inches + ( X feet x 12 inches/ft)

E= inches
b. Didribution cdl Depth for Stone Aggregate Didtribution cell.

Digribution cdll depth (F) for stone aggregate distribution cell = amount of stone aggregate below
digribution laterds (6 inches min.) + nomind pipe Sze of largest laterd + amount of sone
aggregate over digribution laterds (2 inches min.).

F=__ (36)inches+ inches + (3 2) inches

F= inches

c. Digribution cell depth (F) for digtribution cdll with leaching chambers = totd height of leaching
chamber.

F=__ inches

d. Cover materia
1) Depth at center of digtribution cdll area (H) 2 12 inches
2) Depth at outer edges of digtribution cdll area (G) 3 6inches

2. Mound length

a. End dopewidth (K)=Totd fill at center of distribution cell x horizontal gradient of Sde dope
K={((D+E), 2] +F+H)x horizonta gradient of Sdedope} , 12 inches/foot
K={([(___inches+___ inches), 2]+ __ inches+___ inchesx __} , 12inchesfft

K= ft
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b. Mound length (L) = Distribution cell length + (2 x end slope width)

L=B+2K
L= ft+(2x ___ft)
L= feet

3. Mound width

a. Up dopewidth (J) = Fill depth at up dope edge of digribution cdll (D + F + G) x Horizontd
gradient of sde dope x Slope correction factor {100, [100 + (gradient of side dope x % of dope)
or (vaue from Table 5)]}

J=(D + F + G) x horizontd gradient of side dope x dope correction factor 100, [100 + (gradient
of sde dope x % of dope) or (vaue from Table 5)]

J=( in+ in+ in), 12infftx _ x100, [100+(_ X )] or [ |
J= feet

b. Down dopewidth (1) = Fill depth at down dope edge of distribution cdl (E + F + G) x Horizonta
gradient of sde dope x Down dope correction factor {100, [100 - (gradient of side dope x % of
dope) or ( vadue from Table 5)]}

| =(E+ F+ G) x Horizonta gradient of side dope x Down dope correction factor { 100, [100 -
(gradient of sde dope x % of dope) or (vaue from Table 5)]}

I=( in+ in+ in), 12inftx x100, [100- ( X Nor[ ]
| = in, 12infftx 3x 100,
| = feet

¢. Mound width (W) = Up dope width (J) + Digtribution cell width (A) + Down dope width (1)

W= ft+ ft+ ft
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4. Check the basal area

a Basd arearequired = Dally wastewater flow , soil gpplication rate of in Stu soil (The soil application
rate may be that which islisted for BODs and TSS > or £ 30 mg/L depending on wastewater
characterigtics or fill depth below digtribution cell. See Table 1.)

= gdlday,  cdfit/day
= ftz

b. Basd areaavailable
1) Soping site= Cdl length (B) x [(# of cdlsx cdl width) + ({# of cdls— 1} x cdl spacing) +
down dope width] (A+l)
=_  ftx[(Lx_f)+{ __-1}x__f)y+_ fi
ftx ( ft+ ft + ft)
= ftx ft
= ft2

2) Leve dte= Cdl length (B) x totd mound width (W)
= ftx _ ft
= f[2

C. Isavalable basd areasufficient? _ yes no

Basd arearequired £ Basd areaavallable
ft' £ ft?

See d. for recdculation of basal area
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d. Basd areaavailable (recalculation of basa areq)

1) Soping site= Cdl length (B) x [(# of cdlsx cdl width) + ({# of cdls— 1} x cdl spacing) +
down dope width] (A+l)

=_  ftx[(x__f)y+({ _-1px__f)y+__ fi

= ftx ( ft + ft + ft)
= ft x ft
= ft2

2) Leve dte= Cdl length (B) x totd mound width (W)
= ftx _ ft
= f[2

5. Determine the location of observation pipes dong the length of distribution cell.
Approximate distance from end of digtribution cdll to end observation pipes=B, 1/5to 1/10

Approximate disance from end of digtribution cdll to end observation pipes =
ft., 1/5to /10

Approximate disance from end of digtribution cdll to end observation pipes = ft.
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XI.

EXAMPLE WORKSHEET

A. SITE CONDITIONS

Evauate the Ste and soils report for the following:
- Surface water movement.
Measure eevations and distances on the Site so that dope, contours and available areas can be
determined.
Description of saverd soil profiles where the component will be located.
Determine the limiting conditions such as bedrock, high groundwater leve, soil permesbility, and
Setbacks.

Sope- 6 %

Occupancy —One or Two-Family Dwelling- 3 (# of bedrooms)

Public Fecility - 0 gd/day (EStimated wastewater flow)

Depth to limiting factor - _ 25 inches

Minimum depth of unsaturated soil required by Table 83.44-3, Wis. Adm. Code - 36  inches
In situ soil gpplication rateused - 0.3 gdlfft?/day

FOG vaue of effluent gpplied to component - _< 30 mg/L

BODs vaue of effluent applied to component - 180 mg/L

TSS vaue of effluent applied to component - _50 mg/L

Feca Coliform monthly geometric mean vaue of effluent gpplied to
component > 10* cfw100ml X Yes_ No

Type of digribution cel - X Stone aggregate or __ Leaching chamber

B. DESIGN WASTEWATER FLOW (DWF)

One or Two-family Dweling.

Combined wastewater flow:
DWEF = 150 gd/day/bedroom x # of bedrooms
= 150 gal/day/bedroom x _ 3 # of bedrooms

= 450 gd/day
Clearwater and graywater only:
DWF = 90 gal/day/bedroom x # of bedrooms
= 90 gal/day/bedroom x # of bedrooms
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= odlday

Blackwaeter only:
DWF = 60 gal/day/bedroom x # of bedrooms
=60 gd/day/bedroomx __ # of bedrooms
= gd/day
Public Fadilities.

DWF = Estimated wastewater flow x 1.5
= gd/day x 1.5
= od/lday

C. DESIGN OF THE DISTRIBUTION CELL

1. Tota szethe Didribution cell(s) area

a Loading rate of fill materid = _X_ £ 1.0 gd/ft¥day if BODs or TSS> 30 mg/L or
£ 2.0 galfft®/day if BODs or TSS £ 30 mg/L

b. Bottom area of digtribution cell = Design wastewater flow | loading rate of fill materid a determined
inC.la
Digtribution cell area= _ 450 gd/day ., 1.0 gdfft?/day

Digtribution cdl area= 450 ft?

2. Didribution cell Configuration
a Didribution cdl width(s) (A) = 7 feet (£ 10 ft.) and the number of distribution cdlls = 1 cdls

b. Didribution cdl length (B) = Bottom area of distribution cell | width of distribution cell
B =_450 ft’ (Digtribution cell arearequired) , 7 ft(A)

B= 64.290r 65 ft

¢. Check distribution cell length (B)

For linear loading rate:

Linear Loading Rate £ Design Wastewater Flow , Cdl length (B) or effective cdl length for a
concave mound)

Linear Loading Rate£ 450 gd/day , 65 ft
Linear Loading Rate£ _6.92 gd/ft
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Linear loading rate for systems with in situ soils having an soil gpplication rate of £ 0.3 galft?/day
within 12 inches of fill must beless £ 4.5 gd/ft/day.

Isthe linear loading rate £ what isdlowed? _ yes _ x_ no If no, then the length and/or width of
the digtribution cell must be changed so it does.

Didribution cdl length (B) = Design Wastewater FHow , Maximum Linear Loading Rate
Didribution cell length (B) =_450 gd/day , _4.5 gd/ft/day
Didribution cdl length (B) =_100 ft
Digtribution cell width (A) = 450 ft* (Distribution cell areg) , 100 ft(B)
Digtribution cell width (A) = 4.5 ft?
d. Check percent of deflection and actua length of concave digtribution cell length
Percent of deflection = Deflection , Effective distribution cdl length x 100

Percent of deflection = ft, ft x 100

Percent of deflection=___ % (£ 10%)

Actud didribution cdl length = [(% of deflection x 0.00265) + 1] x effective digtribution cell length
Actud digribution cdl length=[(_ %x 0.00265) +1] x _ ft

Actud digributioncdl length=__ ft

D. DESIGN OF ENTIRE MOUND AREA

1. Fll Depth
a. Minimum fill depth below digtribution cdll At least 6 inches, but not greeter than 36 inchesif thein
Stu soil beneath the tilled areais a soil listed in Table 83.44-3, Wis. Adm. Code, that requires a
minimum depth of 36 inchesor less. At least 12 inches, but not greater than 36 inchesif thein Situ
s0il beneath thetilled areaisa soil listed in Table 83.44-3, Wis. Adm. Code, that requires a depth
greater than 36 inches.

1) Depth at up dope edge of distribution cell (D) = distance required by Table 83.44-3, Wis.
Adm. Code, minus distance in inches to limiting factor

D= 36 inches- 25 inches

D=_11 inches(atleast?® 6 or 12 inches, but not greater than 36 inches in accordance with Table
2)
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2) Depth at down dope edge of distribution cell (E)
E = Depth a up sope edge of distribution cell (D) + (% natural dope expressed as a decimal
x digribution cdl width (A))
E =D + (% natura dope expressed asdecima x A)
E= _11 inches+( _0.06 x _4.5 feetx 12inches/ft)
E= 14.240r 14.25 inches

b. Didribution cdl Depth for Stone Aggregate Didtribution cell.
Digribution cdll depth (F) for stone aggregate distribution cell = amount of stone aggregate below
digribution laterds (6 inches min.) + nomind outsde diameter of largest laterd + amount of
stone aggregate over didribution laterds (2 inches min.).

F=_6 (6)inches+_1.5 inches+_2 (32)inches
F

c. Digribution cell depth (F) for digtribution cdll with leaching chambers = totd height of leaching
chamber.

F=__ inches
d. Cover materia
1) Depth a distribution cdll center (H) 3 12 inches
2) Depth at digtribution cell edges (G) 3 6 inches
2. Mound length
a. End dopewidth (K)= Totd fill a center of digtribution cdll x horizonta gradient of Sde dope

K={((D+E), 2] +F+H)x horizonta gradient of Sdedope} , 12 inches/foot
K={((_11 inches+_14.25 inches), 2]+ _9.5 inches+ 12 inchegx _3 } , 12inchedfft
K=_853 or_85 ft
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b. Mound length (L) = Didribution cdll length + (2 x end dope width)

L=B+2K
L= 100 ft+(2x 85 ff)
L= 117 feet

3. Mound width

a. Up dope width (J) = Fill depth a up dope edge of didtribution cdl (D + F + G) x Horizonta
gradient of sde dope x Slope correction factor {100, [100 + (gradient of sde dope x % of dope
or vaue from Table 5)]}

J=(D + F + G) x horizonta gradient of side dope x Slope correction factor 100, [100 +
(gradient of sde dope x % of dope or vaue from Table 5)]}

J=(11 in+_95 in+_6 in), 12inftx _3 x100, [100+( 3 x _6)]or[__ ]
J= _561 or_56 fest

b. Down dope width (1) = Fill depth at down dope edge of distribution cdl (E + F + G) x Horizonta
gradient of sde dope x Down dope correction factor {100, [100 - (gradient of side dope x % of
dope or vaue from Table 5)]}

| = (E + F+ G) x Horizonta gradient of side dope x Down dope correction factor {100 ,
[100 - (gradient of sde dope x % of dope or vaue from Table 5)]}

[ =(14.25in+9.5in+6in), 12inftx 3x 100, [100 - (3x 6)]
| = 29.75in, 12inftx3x 100, 82
| = 9.07 or 9.1 feet

¢. Mound width (W) = Up dope width (J) + Digtribution cell width (A) + Down Sope width (1)

W=J+A+I
W= 56 ft+ 45 ft+ 9.1 ft
W= 19.2fect
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4. Check the basal area

a Basd arearequired = Dally wastewater flow , soil gpplication rate of in Stu soil (The soil
gpplication rate may be that which islisted for BODs and TSS > or £ 30 mg/L depending on
wastewater characteristics or fill depth below digtribution cell. See Table 1.)

= 450 gd/day, 0.3 galfft’/day
= 1500 ft

b. Basd areaavalable

1) Soping site= Cdl length (B) x [(# of cdlsx cdl width) + ({# of cdls— 1} x cdl spacing) +
down dope width] (A+l)

=100 ftx [(1x4.5ft) + ({ 1-1} x Oft) + 9.5f{]
=100ftx (4.5ft+0ft+95ft)

=100 ft x 14 ft

= 1400 ft?

2) Levd dte=Cdl length (B) x tota mound width (W)
= ftx _ ft
= f[2
C. Isavalablebasd areasufficient? __ yes X no

Basal arearequired < Basd area available
1500 ft? £ 1400 ft?

The available basal areamust be increased by 100 ft?. This can be accomplished by increasing the
down dope width (1) by 1 ft. making it 10.5 ft.

See d. for recaculation of basal area
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d. Basd areaavailable (recalculation of basa areq)
1) Soping site= Cdl length (B) x [(# of cdlsx cdl width) + ({# of cdls— 1} x cdl spacing) +
down dope width] (A+l)
=100ftx [(Lx 4.5ft) + ({ 1-1} x Oft) + 10.5ft]
=100 ft x (4.5 ft + O ft + 10.5 ft)
=10ftx 15ft
= 1500 ft?

2) Leve ste= Cdl length (B) x tota mound width (W)
=  ftx__ ft
= ft?
5. Determine the location of observation pipes dong the length of distribution cell.
Approximate distance from end of distribution cdll to end observation pipes=B , 1/5to 1/10
Approximate distance from end of didtribution cdll to end observation pipes= 100 ft. | 1/10
Approximate distance from end of distribution cdll to end observation pipes=_10 ft.
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XIl. PLAN SUBMITTAL AND INSTALLATION INSPECTION

A. Plan Submitta

In order to ingtal asystem correctly, it isimportant to develop plans that will be used to ingdl the system
correctly the firgt time. The following checklist may be used when preparing plansfor review. The checklist is
intended to be ageneral guide. Not dl needed information may be included in thislist. Some of the
information may not be required to be submitted due to the design of the system. Conformance to thelist is not
aguarantee of plan gpprova. Additional information may be needed or requested to address unusua or unique
characterigtics of a particular project. Contact the reviewing agent for pecific plan submitta requirements,
which the agency may require that are different than the list included in this manud.

Generd Submittd Information

Photocopies of soil report forms, plans, and other documents are acceptable. However, an origina
sgnatureis required on certain documents.

Submittal of additiona information requested during plan review or questions concerning a specific plan
must be referenced to the Plan Identification indicator assigned to that plan by the reviewing agency.

Plans or documents must be permanent copies or originals.

Forms and Fees
Application form for submittal, provided by reviewing agency along with proper fees set by reviewing
agent.

Soils Information
- Complete Soils and Site Evauation Report (form # SBD-8330) for each soil boring described; sgned
and dated by a certified soil tester, with license number.

Separate sheet showing the location of al borings. The location of al borings and backhoe pits must be
able to be identified on the plot plan.

Documentation

Architects, engineers or desgners must Sgn, sed and date each page of the submittal or provide an
index page, which is signed, sedled and dated.

Magter Plumbers must Sgn, date and include their license number on each page of the submitta or
provide an index page, which is signed, sealed and dated.

Three completed sets of plans and specifications (clear, permanent and legible); submittals must be on
paper measuring at least 8-1/2 by 11 inches.

Desgns that are based on department approved component manua (s) must include reference to the
manud by name, publication number and published date.
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Plot Plan
Dimensioned plans or plans drawn to scde (scae indicated on plans) with parce sze or dl property
boundaries clearly marked.

Sope directions and percent in system area.

Bench mark and north arrow.

Setbacks indicated as per appropriate code.

Two-foot contours or other appropriate contour interval within the system area.
Location information; legd description of parcd must be noted.

Location of any nearby exiging system or well.

Ran View
Dimengonsfor digribution cdll(s).

L ocation of observation pipes.
Dimengons of mound.

Pipelaerd layout, which mugt include the number of lateras, pipe materid, diameter and length; and
number, location and sze of orifices.

Manifold and force main locations, with materids, length and diameter of each.

Cross Section of System
Include tilling requirement, distribution cell details, percent dope, Sde dope, and cover materidl.

Latera eevation, position of observation pipes, dimensions of distribution cdll, and type of cover
materid such as geotextile fabric, if applicable.

Sysem Szing
For one and two-family dwellings, the number of bedrooms must be included.

For public buildings, the Sizing cd culations must be included.

Tank And Pump or Siphon Information
All congtruction details for ste-constructed tanks.

Size and manufacturer information for prefabricated tanks.

Notation of pump or siphon model, pump performance curve, friction loss for force main and
cdculation for total dynamic head.

Notation of high water darm manufacturer and modd number.

Cross section of dose tank / chamber to include storage volumes, connections for piping, vents, and
power; pump “off” setting; dosing cycle and volume, high water darm setting, and storage volume
above the highwater darm; and location of vent and manhole.

Cross section of two compartments tanks or tanks indaled in a series must include informetion listed
above.

42 of 45



B. Inspections
Inspection shall be made in accordance with ch. 145.20, Wis. Stats. and s. Comm 83.26, Wis. Adm. Code.

The ingpection form on the following two pages may be used. The ingpection of the system ingtalation and/or
plansisto verify that the sysem at least conforms to pecifications listed in Tables 1 - 3 of this manud.
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POWTS INSPECTION REPORT
(ATTACH TO PERMIT)
GENERAL INFORMATION

Permit Holder's Name L1 city L village L Town of County Sanitary Permit No.
State Plan 1D No. Tax Parcel No. Property Addressif Available
TREATMENT COMPONENT INFORMATION SETBACKS(FT)
TYPE MANUFACTURER CAPACITY P/L WELL WATER BLDG. VENT
AND MODEL NUMBER LINE
SEPTIC
DOSING
AERATION
HOLDING
FILTER
PUMP/SIPHON INFORMATION
Manufacturer: | Model No. | Demand in GPM | TDH - Design
FORCE MAIN INFORMATION FRICTION LOSS (FT)
Length Diameter Dist. ToWell | Component Head | Force Main Vert. Lift TDH - AsBuilt
L osses
SOIL ABSORPTION COMPONENT
TYPE OF COMPONENT: | COVER MATERIAL:
Cell Width Cell Length Cdl Depth Cell Spacing No. of Cells
LEACHING CHAMBER OR UNIT | M anufacturer Model No.
SETBACK INFO. (FT) | Property Line | Bldg. [ well Water Line | oHWM
DISTRIBUTION COMPONENT
Elevation data on back of form
Header / Manifold Distribution Lateral(s) Crifice Orifice Obs. Pipes
Sze Spacing Inst. & No.
Length | Dia Length | Dia | Spacing
SOIL COVER
Depth over center of Depth over edge of | Depth of Cover Texture Seeded / Sodded Mulched
cdl: cdl: material
DEVIATIONS FROM APPROVED PLAN
DATE OF INST. DIRECTIVE: | DATE OF ENFORCEMENT ORDER:
DATE OF REFERRAL TO LEGAL COUNSEL:
COMMENTS (Persons present, discrepancies, etc.)
COMPONENTSNOT INSPECTED

Plan Revision Required Date: Signature of Inspector: Cert. Number

[ ves [ No

Sketch on other sde
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ELEVATION DATA

Point

Back
sght

Height of
instrument

Foresight

Elevation

Comments

Bench mark

Bldg. Sewer

Tank inlet

Tank outlet

Tank inlet

Tank outlet

Dosetank inlet

Bottom of dose
tank

Dist. lateral 1

System elev. 1

Dist. lateral 2

System elev. 2

Dist. lateral 3

System elev. 3

Gradedev. 1

Gradedev. 2

Gradedev. 3

SKETCH OF COMPONENT & ADDITIONAL COMMENTS
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